Introduction
The crystal structure types of the binary uraniumnickel intermetallics U 6 Ni, UNi 2 and UNi 5 are known, but to our knowledge their crystal structures had not been previously refined from single crystal data. This work is part of our program concerning a more detailed characterization of the binary uranium intermetallics. We have recently shown by single crystal X-ray diffraction [1] [2] [3] that the uranium-nickel compounds formerly reported as U 7 Ni 9 and U 5 Ni 7 [4] in fact correspond to U 10 Ni 13 and U 11 Ni 16 with original structure types, and that the phases denoted ε-δ corresponds to UNi 5-x (0.9 < x < 1) with the hexagonal CaCu 5 type.
Experimental
The elements used were depleted uranium plates (99.8% purity), cleaned in diluted HNO 3 before use), and nickel wire (99.5% purity). Samples with nominal compositions were prepared by direct melting of the two elements in an arc-furnace, under partial pressure of purified argon atmosphere. The buttons were inverted and remelted two times to ensure complete homogenization. Single crystals suitable for X-ray data collection were obtained by annealing U 6 Ni and UNi 2 in sealed quartz tubes for two weeks at 790°C and 820°C, respectively.
The single crystal X-ray diffraction data were collected on a Nonius Kappa CCD diffractometer. The unit-cell parameters and the orientation matrix were initially determined from the first ten measured frames of the data, and refined during the indexing and the intensity integration process of all the recorded images, using the program DENZO of the Kappa CCD software package [5] . All structure refinements were carried out using SHELXL-97 [6] . Crystal data and structure refinement parameters for all the studied compounds are gathered in Table 1 . Magnetization measurements were performed using a SHE Squid magnetometer in the temperature and field ranges 2-300 K and 0-3 T.
Results

U 6 Ni
Single crystals suitable for X-ray data collection were obtained by annealing a sample of U 6 Ni in a sealed quartz tube for two weeks at 790°C, which is the reported peritectic decomposition temperature [4] . U 6 Ni crystallizes in the tetragonal system, U 6 (Table 3a) are as short as those in uranium metal: U2-U2 = 2.619(2) Å, U1-U1 = 2.821(3) Å, U1-U2 = 2.872(7) Å, leading to a nearly temperature-independent paramagnetism in the range 2-300 K. The value of the magnetic susceptibility is 29 10 -4 emu/mole at 300 K. This compound was reported to be exhibit superconductivity below T c = 0.33 K [7] .
UNi 5
Single crystals of UNi 5 could be obtained by annealing an arc-melted sample at 1300°C for 5 hours under vacuum in a high-frequency furnace. UNi 5 crystallizes in the cubic system, AuBe 5 type, s.g. F 4 3m, with a = 6.7958(6) Å and atom site occupations: U in 4a, Ni1 in 16e and Ni2 in 4c (Table  2b ). The shortest interatomic distances (Table 3b) are U-U = 4.805(1) Å, and U-Ni1 = 2.820(1) Å. UNi 5 is a quasi temperature-independent paramagnet from 2 K to 300 K with a value of the magnetic susceptibility of 25 10 -3 emu/mole at 300 K. In UNi 5 , the 5f delocalization results from the U(5f)-Ni(3d) hybridization.
UNi 2 and UNi 1.7 Si 0.3
Single crystals of UNi 2 were obtained after annealing an arc-melted stoichiometric sample at 820°C for one week. Refinement of the crystal structure confirmed that UNi 2 crystallizes with the hexagonal MgZn 2 type (s.g. (Table 2c ). The shortest interatomic distances are U-U = 3.026(1) Å and U-Ni1 = 2.909(1) Å (Table 3c ). In agreement with previous reports [8] , our magnetization measurements on polycrystalline annealed samples indicated weak ferromagnetism, with a Curie temperature T C = 25 K (Fig. 1) . The value of the magnetization is 0.095 µ B at 5 K under 3 T. A rather large anisotropy of the magnetization was revealed by magnetization on single crystal [9] . Considering that the U-U distances are far below the Hill limit (3.40 Å) implying a very large 5f electron delocalization, the unusual magnetic correlations observed in UNi 2 have been interpreted in terms of itinerant ferromagnetism, associated with a large orbital moment of the 5f electrons [10] . A complete investigation of the isothermal section at T = 900°C of the U-Ni-Si ternary system [11] revealed that Si may substitute for Ni in UNi 2 , forming the solid solution UNi 2-x Si x up to x = 0.3, keeping the MgZn 2 type. Refinement of the crystal structure of a single crystal having the limiting composition UNi 1.7 Si 0.3 and lattice parameters a = 5.1312(3) Å, c = 7.8207(6) Å (Table 1) showed that Si replaces 61% of the Ni1 atoms on the 2a position. This substitution induces an increase of the U-M1 distance from 2.909(1) Å to 3.012(1) Å and a concomitant change of the shortest U-U distances, from 3.026(1) Å to 3.158(1) Å and from 3.167(1) Å to 2.817(2) Å ( Table 2) . Magnetic measurements for UNi 1.7 Si 0.3 indicated a nearly temperatureindependent paramagnetism from 2 to 300 K, with a value of the magnetic susceptibility of 9·10 -4 emu/mole at 300 K. Consequently, the ferromagnetic correlations are strongly dependant on the modification of the band structure induced by the changes of the U-U distances from UNi 2 to UNi 1.7 Si 0.3 .
